The embodied mathematics paradigm shows that our mathematical conceptual system is not pure and abstract, but it is grounded in our bodily functioning and experiences. As found by Goldstone & Landy (2007a) , symbols placed physically closer together tend to be evaluated as synthetically bound and are solved first, even if in some cases that practice is an error from the perspective of the formal rules of mathematics. Based on this finding, we asked if these results would remain the same if we introduce a new variable -the level of expertise. The results show that experts do not have a better performance than novices, but that the former integrate more the spatial indices in their mathematical reasoning. Results, implications and future research directions are discussed.
of the way in which the physical space is structured -is called embodied mathematics. The theory proposes that the nature of mathematics is revealed directly or indirectly (in most of the cases) from the interaction of the mind with the physical world (Nunez, Edwards, & Mataos, 1999; Lakoff & Nunez, 2000; Tall, 2006) . This approach emerges from a more general one-the embodied cognition approach-which is increasingly supported by empirical data (Barsalou, 2008; Clark, 2008; Gomila & Calvo, 2008; Riegler, 2002; Wilson, 2002) . The main idea of this paradigm is that the emergence of cognition is realized through the interaction of the body with external elements from the environment. Therefore, at every age, reasoning depends also on the body (sensations, morphology, emotions and actions) and the context. Accordingly, intelligent behaviour or test performance does not depend only on abstract cognitive operations, but mainly on the way these operations are implemented in the brain and on the fact that they are situated in a body (with a special morphological structure) and in a physical and social environment (Ionescu, 2011) . Landy and Goldstone (2010) showed that spacing is used as a clue for the operation type. They proved that operands were more likely to be added when widely spaced and to be multiplied when narrowly spaced, supporting the theory that individuals encode the information about operation spacing and use this to select the operation. For example, if the participants were asked to solve the expression "3 + 4×5 =" where the operands that need to be multiplied are closely spaced (the classic practice), results are more accurate than when the expression looked like "3+4 × 5=", where operands that need to be added are closer, in which case the participants are more tempted to do the addition first and then the multiplication. Thus, it is showed that when the spaces between the multiplications are wide and those between additions are narrow, the order of precedence is more likely to change and the participants are prone to wrongly perform the addition first instead of multiplication.
In a series of experiments (Landy & Goldstone, 2007a) , the participants were asked to judge if individual simple equations as a+b*c +d = a+c*d +a were mathematically valid. The results show that the physical spacing of formal equation has a large impact on successful evaluation of validity and that the symbols placed physically closer together tend to be syntactically bound. 
Method
This experiment used Landy and Goldstone's (2007a) procedure in which the participants need to judge the validity of 300 mathematical expressions with standard and nonstandard spatial relationship.
Our design was a mixed factorial one (repeated measured design) in which we have manipulated three factors. The first one was consistency in which the perceptual grouping was consistent, inconsistent or neutral with respect to the multiplication-before-addition precedence rule. The second one was sensitivity referred to whether or not the validity/invalidity would be preserved given precedence of either multiplication-before-addition or addition-before-multiplication; when the equation's validity under the multiplication-before-addition rule differs from that found using the incorrect addition-beforemultiplication rule (column 5 from 
Stimuli
The task was made in SuperLab 4. The expressions were presented in black text on a white background, using Lucida Grande font, 28 points. Symbols were separated by 1.6 mm, 4.8 mm or 12.7 mm, depending on condition (see the Procedure). Participants used the keyboard to report validity judgements. The keys P and Q were used for invalid and valid expression judgments, respectively. 
Procedure

Results
Differences between experts and novices in accuracy responses
Firstly, according to data given by descriptive statistics (Table 2) , we can see that experts had a better accuracy on every type of expression. we cannot conclude that there are significant differences between the accuracy responses of experts and novices.
As for consistency, there was a difference between the three levels in the performance that experts and novices had. Performing a one-way ANOVA, we found that overall, the experts had a better performance than the novices (see Figure 1) , and the only significantly different performance was for the inconsistently spaced expressions 
Differences between experts and novices in reaction times
As the descriptive statistic shows (Table 2) we can see that on all types of expressions the experts had smaller reaction times than novices. between consistency and sensitivity we did not find either any significant effect F(2, 37) = 1.44, MSE = 294619.27, p = .32. As a between-subjects variable, the expertise had a significant effect, F(1, 38) = 13.11, MSE = 6.66, p < .05.
In Figure 4 and 5, we can see what the reaction times were for all kinds of expressions presented, depending on the level of expertise. We compared the performance between novices and experts on every kind of expressions using independent sample T tests. Using the Bonferroni correction we found significant differences at corrected alpha level (p < . 
Discussion
The The difference between experts and novices is of great interest for a number of researchers. Chi, Glaser, and Rees (1982) showed that experts and novices perceive physics problems in different ways. Herbert, Herbert and Larkin (1980) 
